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ABSTRACT 


Sits chesis is am anteractive fortran p-rojyoar calied 
Poa oe Notch ah owS a SerSon to fureciy access* the’ NPS" iB” 
Pee gra rhtcs Casabtiities to peoduce a. professional jraph. 
Roepseogranming AS BeCcuired on the part of the wser. 

Pesenlot Systenarctcaily asks*the*user questions, the 
responses tc Which are utilized by the Disspla software 
S7stem £6 QUEput two and three ditensional graphs. This 
projrlam iS available to any Naval Postjraduate School 
computer uSer. 
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A. zc ACI GRCUND 


ime die vty) toe clcariy’ presents datasane somes Kind. of 


€aSily interpreted, visual manner is of considecacie impor- 


bance wi thw an educatvonal—~researnch) kv ir onment “Suche as the 


Naval rostgraduate’ School.” an nearly ail of the, various 


adepartments, grapnice represientationi os datalis constantly 


Eéuployed aS a means to illustrate and communicate Sighiri- 


cant tindinys. the digital“ computer 1s° a potentially 


VWaluable,aice-i1n sproviding this gtaphic representation. Its 


Gapebiiity) to.output data ina hiyh=yuality, 


puplishkarie 


POENat Can creatly enhance the Clarity. and visual “appedi-~of 


the overall publicaticn in which the jraph appears. Prior 


ter eres ccnp lebron of thas* project, however, only those. indi 


a 
viduals rossessing the programming knowleage and the tiiie to 


detWally. weitela specizic Fortran program for 
displays CLP their data could, take advattatie o£ 
piilatye.. Theineed fora’ yuick and easy» met hod 
Graph's y~arameters and data into the computer 
by  Enhe adthor, FO be vapsignificant one, tom the 


faculty comprising this academic community. 


EhACr Graphic 
EOS ale a 
Ore ny Wee a 
waS determined 


studerts and 


SUCH a) Method 


wou.G €iiminate the need cor extensive programming time and 


Seenkedud would allow a creater portion of the community “to 


Make use of the computer's graphics capability. 


(eezerred to as Disspla) was purchased by the 


A esaphies package developed Ly ISSCO- graphics scftware 


Yaval 


Pastqraduate School te be wsed for graphic display in 


conjunction with a variety OL proyramiiny schemes. However, 


there seemec to be a lack of a knowledge base 


1 Teli WSS oie 


Disspla, ana cew programs existed that em. ioyed the systea. 


AW teteractive and wscr-ftriendly program in which the user 


is sequentially stepped through the graph development 
process seemed to best meet the perceived need Eor a quick 
and easy method of inputting? gbaph datas Suck a progran 
wouid eliminate the reed for programming Skiil, would reduce 
the time regcuired to obtain a graph, and would aitow anyone 
the oOfportunity *to® develop. ainagn>gudalety: sraphic, dis224m. OF 
his data. “in additien, ate woudds have, tie intrinsic benesce 
o= illustrating the sequence and information re yuirenents of 
Disspla, perhaps stimulating interest in tuture program use 


oz Diss pia ds @ ‘velicle Dornqitetatiges Gata, im geaoni ca ier. 


De GCALS 

The ckhjective of this program was to develop “an “interac= 
tive user-friendly capability for any indivird%d: wsins te 
Ind 3033 computer for the punpese of Grapnrie arsptday. seme 
name.cf£ «the program is Basypiot. In order to taxansze ce 
assets available at the Naval Postgraduate School, Easy Loe 
was designed for uSe in conjunction with any graphics 
terminai capable of direct tie=-1n to the 25h S033. “wien 
used with Disspla, it is capable of peoviding tre Giidanec 
needed cor the user to develop a graphic representation of 
his/her data. The tyres of graphs avagiavle tor daca 
display are two-dimensional (Standard, Semi-loc, Mou-—log) 
and three-dimensional (standard). Grdph coEbrecttou, and 
alteraticn are posSikie with a #inimua or effort. The 
program vas designed for the use of anyone wishing to make 
hign-quality graphs quickly and easily, with uo programrrng 


involved. 


jhe Fasicbapyproadch was torwrite a single computer 
prog Halil Utauazing the ISSCO,softtware System, sisspla, ir 
EGE eran SlV.\fOrs Uses Om the IBM 5033. The program consists oc 
a Scrles) Of Separate suproutines, for each, phase of grarh 
development. These subroutines, are tren calied in a loyicai 
sequence, guiding the user througt the design process to 
procuce ithe desired grapk. The program is completely inter- 
decives “Le MEOmMmIES FEhe usez or, all tie necessary 1afcrna- 
tron toedesicte Ene suserts data in uwthe rorm of two- or 
tnrec=dimensional graphs on azy of the graphical devices 
wareh@canese Gennectcd to-the 134%.3033. The user is given 
Eae CEtLoheCEecxther inpukt inc the curve, data .at the 
teeinea!: OfFemEGCErLNg, the.stored, curve data from a file. A 
feofe Heme 1 So peovweded, tor sdefanition and clarification o£ 
terms. Cnce the user nas achieved the desired torm for his 
qgeapi, diner lcetresita tic, copy. or. a, Versatec plot can easily 
Fe Sade? Pue toy the anteractive nature of the progran, 
detailed knowledge of Disspla proyrawming requirements is 
not Mecessary on the part of the user. However, prior user 
prepdration in terms cf complete data and final desired 


yea pl LOLMers weopatl Lom gtick execution, of the progran. 
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A workizg knowledge oz Disspla and the method for its 
use in a Fertran program was necessary prior to beginning 
the task cf designing the program. Cnuce that was obtained, 
the first rcequirement was that each jnase of the grajh 
deveicpment process ke compartmentalized into separate 
Subroutunes. The seccnd requirement was that each subrou- 
tine direct questions to the user, elicit responses, verify 
that the responses fall within established parameters and 
then condition the respolses rer proper wise my Drsseilae Ehe 
third ceguirement was*that the cails se@uSedchesubroutinesse 
logically sequenced in an order which wouid step the user 
through the design O£ a graphs S@nzge ale Ehetiscess 
responses to the subrcutiie guestions were collected and the 
locations oz the data determiized, the fourth requirement was 
that a visual display of the user's gEaph® be Shows) Nits 
this visual picture Lefore the USsem, the Saatangy paase coulis 
be entered. The £i=Eth re .wirement’ was that the editing 
puase also te compartmentalized utilizing aS many or the 
initial subroutines as possible. The user could tien sake 
aS Many corrections and/or changes as needed on his graph, 
displaying the updated verSior “as often ts meygured. © iT he 
final reguirement was that the compieted jraph be either 
stored fcr iater reference (optional) and/or produced in 


hard cepy on any o£ the various Output devices avariartec: 


a 


IV. RESULTS AND CONCLUSIONS 

Ghis program has keer very eirective in meeting the reed 
Oz che Naval Postgraduate School community for a quicx and 
GCasy M@thod of creating computer-senerated grapns. Ccorstant 
feeiback frcm program uSers juriny an extensive testing 
Epase aliowed £Or COETECEYOR OF ali proplems and inceerpecra- 
Poon ch Hadi, BeCcmmMendattons. tah Einal form, the progran 
has da high degree of flexibility while Temainang simple to 
use. ts continued widespread use among students beyond tne 
testiny phase ani its active promotion by the computer 
Cemeer Stake attest tots, accactance asi ai viable interac- 
PaVenGsadrhvtecs SySseen. the quality ofr sits output’ in “two and 
tiree-dimensional graphic format is excellent (see Appendix 
Sea eos tame requited 2.01 Gtapric production wwist naninal 
hen compared to the time required for writing a separate 
q@ldscelplete program for each desired ‘graphs 

The capability of the program could be ennanced in 
several ways. First, an improved method of riiiag the 
graphics data would lesson the amount of space taken on the 
Msew"= A disk. Second, the choice of having more than~cne 
Subeplet akea on a pace could be adied, to aliow for, dual 
Seanes, Graphs, ctc. ““Phirds the three-dimernsional portion 
of the program could Le expanded to include semi-log, 
log-log, and the ability to alter the perspective of viewing 


the graph. 
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APPEND 


Ix 
USERS GUILE TO THE EA 


A 
SYPLOT PROGRAM. 

This program has Eeen written with The user in pond ect 
is compietely interactive and once the proyram has been 
loaded the user need cnly answer the jiestions presented to 
him. 

Jse the following procedure to invoke zasyplot: 


1. Legon any? LEM, 2033 eanrmate 


2. Oktain the use of temporary storage space by entering 
the tol Lloxing: 


DEFINE, SSTCRAGE UM, o(E Nae 


3. dhen PSW '00020000 00000000! 
appears on the screen type in: 


E-CMS CENTER) 

W. At .thiss pormt :youwledr 6supeadyatauseage, LEype cin: 
EASYELOT (ENDER) 

5. Felicw®therinstructrons guven aie ie example 


graphs provided asi. as guide. ico anpu he appropriate 
graph data. 


les 


(enter) 


LOGON and define storage 1m 


CP ENTERED 


"00020000 00000000! 


DISABLED WAIT PSW 


LE Cis’ “ CENTER) 


12/ 297/82 


Cia SE" VERSTON ee r.0 


(ENTER) 


easyplot 
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APPENDIX B 


-EXAMPLE DEMONSTRATION 
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AFFENDIX C 


FIGURES 


EXAMPLE GRAPH 


8.0 


Y-AXIS (INCHES) 
4.0 


3.0 


LEGEND 
CURVE 1 
0 _CURVE 2 


2.0 3.0 4.0 5.0 6.0 


X-AXIS (INCHES) 


(MESSAGE) 


Figure C.1 Vertical Two-dimensional Standard Axes Example. 
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EXAMPLE GRAPH 
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4.0 5.0 
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X-AXIS (INCHES) 
(MESSAGE) 


Figure C.2 Two-dimensional Semi-log Axes Example. 
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Figure C.3 Two-dimensional Log-log Axes Example. 
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3-D EXAMPLE GRAPH 
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imensional Standard Axes Example. 
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Help File Example Graph. 


Figure C.5 
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EARMPLES! CF CHARACTER PENT S *sVeiLIBEE= 


1 .STANDARD 
2. CARTOG 
3. SIMPLX 

4. SCMPLX 
5S. COMPLX 
6. DUPLX 

7. TRIPLX 
5. GOTHIC 
9. FUTURA 
10. SERIF 
11. LOCO 

. FASHON 
13. SWISSL 
14. SWISSM 
15. SWISSB 


Figure C.6 Lettering Style. 
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LOAD WEIGHT (LB) 
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MAIN ROTOR SPEED (RPM) 


FIGURE 1 


Figure C.7 Demonstration Graph Initial. 
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HELICOPTER DESIGN 


16 20 26 
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LOAD WEIGHT (LB) 


0.0 100.0 200.0 300.0 400.0 500.0 
MAIN ROTOR SPEED (RPM) 
FIGURE 1 


SND ise! 


Figure C.8 Demonstration Graph Final. 
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» APPENDIX D 


FORTRAN FROGRAM 


ROO RRO ROR IoioR GR OO Ok iototok ok iotok io giofok oR igor karti obok ig koko i iokk ko takki aio ak ak 2 
RO GOR Rok ioboi ok tofok igtok GokolgkO a igtok ioigtotoioigiolototok tok ilokakiigtotolokictokk ok gk tok ktokog kak a aka 


Rok kok 
Hk ek 
Kok kok 
Kok 
Rk kok 
ok kk 
Kok kok 
ok tok 
tk KK 
Rk tok 
kok tok 
Hook tok 
ek kak 
Hk tok 
as 
Ko kK 
tok tok 
Ss 
ek kok 
Kok Ke 
Hk ko 
$k OK 
Hk tok 
Hk HO 
tk IO 
KOK tok 
Hk kk 
Hk kok 
eS 
Hk fk 
kk kok 
KK HO 
eK heok 
Heke eo 
Kk kok 
FO Kk 
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tok tok 
tok tok 
tok kok 


“SEINIOd WLIVd DNAYddILd 


AN IT 


LOIdZ 


LOTdA 


LOITdX 


LIidiftd 


AWYATLT 


AVYLAT 


AVUTAY 


AVAYONT 


GHD YO SANTWA Z AHL ONINIVINOO AVHEW NY 
“SINIOd WLIVd LNGYadIIG 
GHL dO SANTWA A GHL ONINIVEINOD AVY NY 
“SEZNIOd WLVd LNdYddild 
SHL YOL SAnTWA X FHL ONINIWINOOD AVYAY NY 
“SONTYLS YWAILOVYVHO 
HOd GTTAVIYVA AWWNG VW SV GaSN AWHYW NV 
“SINIOd WLIW LNASaAdILG 
GHL YOL SANTWA Z FHL ONINIVINOSD AVYAW NY 
“SZNIOd WLV¥d LNAYIIIIG 
ddL YO SANTWA X AHL ENINIWINOD AVYNW NY 
“SEZNIOd Wi¥d DBNAYAAALG 
SHL YOI SANTWA X AHL ONINTWINOD AWAY NV 
‘dOVYHOLS HdVuD Yor 
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“SNOISTOGC wisn 
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SNOTYWA YOX SYAEWAN TWHd ONINIWINOOD AVYNW NV 
“SYALAWVAYd WIaSsild 
SNOTYWA YOT SANTWA YADSTINI ONINIWINOOD AWUNW NY 
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TITA BOCK Dae I) Paw ee) 


YOd ISIT ATHVIdVA JO NOZINIAIG 


KK KOKO 
% CK OD) 
Kok KOKO 
OKO 
Kok KO 
KK HOO 
ok KD 
x KKK 
ok ak D 
eK KO 
wok KOKO 
** EKO 
OK KOKO 
Kk KO 
Kok KO 
ok KO 
ok KO 
KK HOO 
Kk kK 
ok kK 
kK KK 
KKK KO 
ok KK O 
OK OKO 
Kk KOKO 
Kok 
ok kok O 
KOKO 
KOK KOKO 
* OKO 
ok KO 
ok KO 
ok kak 
KK KO 
Kok KO 
Ok KOKO 
Kk Xeak 
ok KO 
Ok KO 
ok KO) 
ok kK 
HK O) 


ROCIO ICI IK Gok iO iO OR I OfOtoi i ootofotoi toi iotGiofo i Iofog ggg ik takoio otakoatakogs akagoge aka ak 
SOO ior iO Iolo ORoI OI Gk oto lait fofalot dokoiofaiotoigiatakiototataiatokakkakak ai kati aot kaka. ak ak 3) 
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#K KOK 
kok tok 
Kk kak 
Rok tok 
eof ake ok 
Kok kok 
* ok kK 
tok tok 
Hk tok 
Kok ak ok 
Kok kok 
ek took 
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